Purpose-Little is known about communication with patients suffering from hematologic malignancies, many of whom are seen by subspecialists in consultation at tertiary-care centers. These subspecialized consultations might provide the best examples of optimal physician-patient communication behaviors, given that these consultations tend to be lengthy, to occur between individuals who have not met before and may have no intention of an ongoing relationship, and which have a goal of providing treatment recommendations. The aim of this paper is to describe and quantify the content of the subspecialty consultation in regards to exchanging information and identify patient and provider characteristics associated with discussion elements. Results-Discussions about the purpose of the visit and patient's knowledge about their disease were common. Other elements such as patient's preference for his/her role in decision-making, preferences for information, or understanding of presented information were less common. Treatment recommendations were provided in 97% of the consultations and unambiguous presentations of prognosis occurred in 81% of the consultations. Unambiguous presentations of prognosis were associated with non-White patient race, lower educational status, greater number of questions asked, and specific physician provider.
Introduction
Guidelines for effective physician-patient communication consistently include several key elements: establishing the purpose of the visit, eliciting patient preferences for disclosure of medical information and involvement in decision-making, reviewing treatment options and recommendations, and checking for patient' comprehension [1] [2] [3] [4] [5] [6] [7] [8] [9] . The extent to which physicians actually practice these behaviors when communicating with different patient groups is largely unknown.
Our study focused on initial subspecialty consultations for patients with hematological malignancies. This setting was selected because: (1) little is known about communication with patients diagnosed with hematologic malignancies, many of whom are potentially eligible for hematopoietic cell transplantation, a risky but potentially curative procedure; and (2) subspecialty consultations are viewed as opportunities to summarize patient diagnosis and prognosis and provide expert treatment recommendations. The subspecialty consultation often is longer, more detailed, and more clearly focused on treatment options and medical decision-making than a routine hematology or oncology visit [10] . Furthermore, this indepth evaluation is provided, often in a single visit, by a physician with no previous relationship with the patient. These features suggest that subspecialty consultations might have a higher frequency of the recommended information giving and receiving communication behaviors than other settings.
The aims of this paper are to describe and quantify the content of the subspecialty consultation with regard to exchanging information and identify patient and provider characteristics associated with these discussion elements.
Methods

Participants
Patient and physician study participants were recruited as part of the HEMA-COMM study, a four-site study including the Dana-Farber Cancer Institute, Massachusetts General Hospital, Massey Cancer Center, and Fred Hutchinson Cancer Research Center. The study was approved by the Institutional Review Boards of the participating institutions, and all patient and physician participants provided written consent. Only participants from the Dana-Farber Cancer Institute (n=95) and Fred Hutchinson Cancer Research Center (n=141) with audio-recorded consultations are included in this analysis because the other centers did not provide sufficient patients to control for center effect.
Physicians
Ninety-four physicians from two tertiary-care medical centers were approached for the study. Physicians were eligible for participation if they saw at least 12 new patients with hematologic malignancies annually. Ninety-one physicians (97% of those approached) agreed to participate and signed informed consent, although one subsequently withdrew consent to enroll additional patients (use of already collected data was allowed).
Patients
Patients were eligible for participation if they were scheduled for a consultation with a physician participating in the study, this was their first visit with the physician, were diagnosed with a hematologic malignancy, and were able to communicate in English. If more than the required number of patients were eligible in a particular week, patients were prioritized so that under-represented races/ethnicities and physicians were approached. Recruitment occurred from September 2003 through June 2007.
Survey measures
After physicians and patients were enrolled, they completed a baseline survey prior to the consultation that collected sociodemographic data and other baseline information.
Audio recordings and consultation codes
Digital recorders were placed in unobtrusive locations in the exam rooms before the physicians and patients entered and were retrieved at the end of the visit. If the consultation was delayed or the physician stepped out of the room during the consultation, those sections were deleted prior to analysis.
The length of the consultation and number of medically related questions asked by patients and others who accompanied patients to their visits were captured. A communication evaluation tool was developed to measure the components of physician-patient verbal interaction during the consultation. The tool was developed a priori from the empirical literature and accepted practice standards [2, 4, 5, [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] . A codebook was developed to provide specific instructions for coding each topic with precise definitions of what should and should not be coded along with numerous examples. Coders coded the consultations for specific communication topics, referred to as segments, which could range from a phrase to several minutes of discussion, depending on how long the discussion about a particular topic continued uninterrupted. This method of coding communication segment has been used in multiple studies of physician-patient communication [1, 6, 9, [27] [28] [29] [30] .
Communication segments consisted of four main conceptual areas: (1) framing the consultation, (2) presenting prognostic information, (3) discussing treatment options, and (4) other topics. Table 1 summarizes detailed codes, definitions, and examples. Framing the consultation consisted of: discussing the purpose of the visit, assessing patient's prior knowledge about his/her disease, eliciting patient preference for information, and eliciting patient preference for role in decision-making. Physicians, patients, or support people might have initiated these discussions. Presenting prognostic information consisted of: discussing mortality, discussing chance of cure, giving qualitative prognostic information, giving quantitative prognostic information, and 'hedging' (i.e. suggesting that presented statistics might not apply to the patient). Discussing treatment options consisted of: discussing the specific treatment goal of cure, discussing the specific treatment goal of palliation, discussing the specific treatment goal of extending life, providing a treatment recommendation, discussing the impact of treatment on the patient's quality of life, discussing the patient's participation in recovery, and discussing a specific type of treatment goal (i.e. cure, palliation, or extending life). Finally, other topics included: discussing complementary or alternative medicine, discussing clinical trials, and checking patient's understanding of information.
Coder training
Four coders evaluated the encounters by listening to the digitally audio-recorded conversations. Coders were rigorously trained on the identification of specific communication segments and application of specific codes. Training consisted of 80 h over a 4-week time period.
Coders underwent a step-by-step process of learning the codes. The training process was organized so that coders gained confidence and reliability as they gained independence. The training instructor began with a review of the code-book and gave examples of each segment. The coders generated their own examples of each segment and then reviewed precoded conversations selected for both good and poor demonstrations of each segment to ensure that coders captured both better and worse ways of discussing a topic. The coders then 'team-coded', listening to conversations together and recording the presence of segments. Finally, the coders were given individual conversations to code, and the training instructor reviewed conversations and segments biweekly with coders. This form of intensive training contributed significantly to the high reliabilities.
Coders re-coded a random sample of 20% of all audio recordings (n=49) to obtain inter-rater reliability of the coding system. Cohen's Kappa was used to calculate inter-rater reliability for each segment using Landis and Koch's classification [31] . Four topics received near perfect, nine topics received substantial, and one topic had moderate agreement (Table 2) .
Biostatistical analysis
Descriptive analyses were performed for physician and patient characteristics and consultation segments. Our choices of specific analytic variables related to physician [32] , patient [33, 34] , and consultation characteristics [35] [36] [37] [38] were based on the findings from prior research, showing these to be associated with communication processes or outcomes.
Prognostic discussions are reported in two ways: first as the percentage of consultations in which each segment (i.e. discussion about likelihood of cure, discussion about mortality, qualitative prognosis, quantitative descriptions, and hedging) occurred and, second, as an aggregate variable that categorized conversations hierarchically considering both type of prognostic information (quantitative vs qualitative prognostic information) and whether hedging occurred. 'Unambiguous prognostic discussions' were considered those in which a quantitative estimate was provided with either a point estimate or a range using percentages, fractions or specific time estimates for mortality or cure. For each unambiguous prognostic discussion, the presence or absence of 'hedging' was noted. Consultations were classified hierarchically as: only quantitative discussion(s) of prognosis (related to cure or mortality) occurred without hedging; quantitative discussion(s) of prognosis occurred both with and without hedging; quantitative discussion(s) of prognosis occurred but always with hedging; prognosis discussed qualitatively only or not discussed at all. This hierarchy is based on the precision of the prognostic information provided and lack of ambiguity rather than a judgment about the best ways to communicate information.
Multilevel models for dichotomous outcomes were created using HLM 6.04. Level one models included patient characteristics including: sex, education (less than college, college or higher education), race (White, non-White), age (less than 55 years (median), 55 years and above), marital status (married vs not married), income (dichotomized at the median), the number of questions asked during consultation (dichotomized at the median), and conversation length. Level two physician variables included physician (to account for nesting of patients within doctors), age, sex, the number of new patients per month, and year completed fellowship. With the exception of physician and physician sex, all physician variables were nonsignificant and were dropped from the subsequent models. Separate models were created for each outcome.
Results
Sample demographics
Physicians-Ninety-one physicians agreed to be part of the study. Of these, 40 (44%) subsequently had consultations with between 1 and 16 enrolled patients (Table 3) ; the others did not have a participating patient. Eighteen physicians (45%) were from the Dana-Farber Cancer Institute and 22 physicians (55%) were from the Fred Hutchinson Cancer Research Center. Physicians were predominantly male (85%) with a median age of 47 years. The median number of new patient consultations per month was 8 (range=2-30) by physician self-report.
Patients-Two hundred and thirty-six patients participated in the study (Table 4) . One hundred and twenty-six patients were male (53%). Patients were predominately White (89%) and were either married or living with a partner (78%). The median age was 55 years and approximately half were college graduates. The median time from diagnosis to the consultation was 3.8 months. The most common diagnoses were lymphoma, acute leukemia, myelodysplastic syndrome, multiple myeloma, and chronic leukemia. Approximately, half (47%) planned to obtain care at the consulting institution, whereas 43% planned to obtain a second opinion and then intended to return to their local physicians for care. The rest were undecided or listed both goals (10%).
Description of conversations
The median duration of consultations where the physician and patient were in the room together was approximately 80 min (range=15-152 min).
Framing the consultation-Discussions about the purpose of the visit (78%) and patient's prior knowledge about their disease (89%) were common. Other elements such as formally establishing patient' preferences for the consultation were seen infrequently, although discussions about the patients' preferences for decision-making (37%) were more common compared to discussions about preferences for information (5%) ( Table 5) .
Presenting prognostic information-Discussions about prognosis for mortality and cure were common. These prognostic messages were presented both qualitatively (97% of all consultations, median 14 segments per discussion) and quantitatively (90% of consultations, median six segments per discussion). Qualitatively, most messages were either in descriptive words ('things don't look that good') or in personal stories ('my longest person without any active myeloma is 20 years'). Quantitatively, physicians provided information as percentages, fractions, and specific time estimates, with 80-85% of conversations including point estimates and/or number ranges. This large amount of prognostic information addressed both mortality and chance for cure and sometimes combined both. In total, 64% of conversations contained prognostic discussions where information about possible mortality was presented quantitatively without any 'hedging'. In 9% of consultations, quantitative prognostic information about mortality was discussed, both with and without hedging, and in 5% of consultations; quantitative prognostic information about mortality was presented but always with hedging. In 22% of consultations, mortality was not discussed using numbers or not discussed at all.
Discussion about potential cure of the hematologic malignancy was quantitatively discussed without any hedging in 50% of consultations, but was not discussed quantitatively or at all in 49% of consultations (Table 5) .
One hundred ninety-one (81%) consultations contained at least one quantitative prognosis of either mortality or cure, whereas 45 (19%) did not address either issue or did so only with hedging. Seventy percent (n=166) of consultations contained only quantitative prognostic discussions without any qualitative discussions or hedging.
Discussion of treatment options-Overall, almost all conversations contained discussions about treatment, with over 97% of hematologists-oncologists, providing at least one explicit recommendation ('We should get started with thalidomide and dexamethasone in the next few weeks'). Often, these recommendations were made based on future possible contingencies (e.g. 'if there is Helicobacter pylori there and we don't want to cut out your stomach, it leaves us with either treating it or doing the radiation. If the bacteria is not there, it is easy, we do the radiation, if the bacteria is there, that is more difficult-we could try to see if it responds to antibiotics or even quadruple therapy.'). Physicians discussed treatments in relation to both curative goals (72% of conversations) ('what takes to cure it is a bone marrow/stem cell transplant and with eight brothers and sisters, you are likely to have someone who will be a match for you') as well as extending life (22%) ('that is a condition we can manage for many, many years with these drugs'). Rarely physicians and patients did discuss treatments in terms of palliative care (6%). When palliation discussions did come up, they were often discussed as an option if other treatments failed and thus were often discussed very briefly and vaguely. It was rare for patients and physicians to discuss what role patients could play in recovery (less than 1%) ( Table 5 ).
Other topics-Discussions about clinical trials were common (78). In 25% of the consultations, complementary and/or alternative medicine was discussed. In less than onethird of the consultations (31%), physicians checked patient's understanding of information with mean of 0 number of checks (range=0-5). Finally, patients and their support people asked a median of 23 questions during the consultations with a range of 0-78 questions. Table 6 summarizes significant patient, physician, and consultation factors associated with specific discussion topics. Discussion about patients' preferences for their role in decisionmaking was more likely if patients were unmarried (p=0.015) and the conversation was longer than average (p=0.01). Discussion about treatment impact on patients' quality of life was more likely if the patient and support person asked more questions than average (p=0.34). Quantitative prognostic discussion about mortality without hedging was associated with lower patient education (p=0.01) and more than average number of questions asked by the patient/support person (p=0.039) but was most clearly associated with physician seen (p=0.001). Quantitative prognostic discussion about cure without hedging was associated with non-White patient race (p=0.018), lower education (p=0.016), and higher number of questions asked (p=0.007). There were no factors associated with whether a physician checked for patient understanding of information presented or with discussions about the purpose of the visit. There were too few cases of discussion about patient' preference for information to create a model.
Predictors of consultation components
Discussion
We analyzed 236 initial subspecialty consultations between hematologists-oncologists and their patients with hematological malignancies and report several key results. First, although hematologists-oncologists devote a long time to these consultations and provide a large amount of information, they tend to underutilize many communication behaviors that may enhance the usefulness of the consultation. These include establishing the patient's preference for information and decision-making role, and checking patients' understanding of presented information. Second, subspecialists are discussing difficult content with patients they have never met before, specifically providing quantitative estimates of mortality and cure without any hedging in at least half of the encounters. Quantitative prognostic discussions without hedging are more likely to occur if the patients are nonWhite, of lower educational status, or ask more questions.
In this highly specialized type of encounter, hematologist-oncologists are spending a long time with patients and covering a large amount of information. The median duration of these consultations was 80 min, much longer than the typical 20-30 min encounters reported in other studies [7, 15, 29, [39] [40] [41] . Most consultations addressed treatment goals, treatment recommendations, and provided prognostic information both qualitatively and quantitatively. Patients and physicians also frequently discussed the purpose of the visit, the patient's prior knowledge about their disease, and clinical trials. The lower frequency of discussion about the patient's preferred role in decision-making and checking patient's understanding of information are consistent with other studies [1, 15, 27, 40, 42] . The literature suggests that a greater attempt by physicians to establish patient' preference for information type and detail and to understand their preferred decision-making role would allow the consultation to be better tailored to the patient's needs [4, 11] . Although physicians may be able to garner this information indirectly during the course of the consultation, explicit discussion of these issues gives the patient a chance to express his or her preferences and demonstrates respect for the patient's role, and needs during the consultation. Asking about preferences can set the tone for the consultation although the interactions may subsequently evolve. Greater efforts to check patient' understanding of presented information would help physicians know how much of the conversation is being absorbed [43, 44] . We found it surprising that patients and physicians almost never discussed how patients can participate in their recovery. Only half discussed how treatment would impact quality of life. This may be because treatment decisions had not been made yet, or because physicians do not address such topics unless directly asked about this by patients.
We found that 81% of consultations contained at least one quantitative discussion of prognosis without any hedging. Conversely, in cases where physicians either presented only qualitative prognostic information, used hedging techniques or did not address prognosis, the reasons for avoiding unambiguous prognostic discussions are not known. All consultations occurred between patients and physicians who had not previously met each other, suggesting that difficult topics might be avoided. Hedging may allow physicians to fulfill their duty to reveal prognosis but soften the news and allow patients to think they will do much better than average. It may be that prognosis is not known for some patients, or that patients directly or indirectly expressed a preference to avoid prognostic information. Physicians themselves may have felt uncomfortable with prognostic discussions. The literature suggests that all these mechanisms likely have a role.
We were able to identify several patient' characteristics that were associated with specific discussion elements, suggesting that patients are either actively eliciting or passively prompting these discussions. For example, it is not surprising that patients who ask more questions are more likely to hear about the impact of treatment on quality of life, or to hear quantitative estimates of mortality, and cure without hedging. Question asking may be one of the ways that patients signal the level of their information needs to physicians, and physicians may modify their behavior in response to the topics and sophistication of the questions. It is less clear why the discussions of preference for decision-making role would arise when patients are unmarried or why lower patient education is associated with provision of quantitative estimates of mortality and cure without hedging. We hypothesize that physicians may have felt a greater need for clarity with these patients.
There are several limitations to our study. First, the study analyzed data from only two sites, which are both large tertiary institutions; therefore, it may not be possible to generalize the findings to physicians at other sites. For example, we suspect that consultations of this duration may be less common in other settings. Second, we examined only verbal communication, thus nonverbal behaviors that might influence the interaction were not captured. Third, physicians knew that they were being audio recorded for a study of physician-patient communication. However, the literature supports that physicians do not substantially modify their communication behavior in response to observation [19, 45] . Finally, because our patient sample was 89% White, findings of potential differences in physician communication with White vs non-White patients are only preliminary and need to be tested in a sample with larger proportions of non-White patients.
Our data set provides a rich trove of information about the interactions between physicians and patients in subspecialty consultations, and we plan many future analyses, several of which include a focus on communication behaviors and prognostic beliefs. For example, we plan to analyze the factors associated with concordant prognostic estimates between patients and physicians. We will also examine the impact of prognostic discussions on prognostic understanding and psychological status. Other analyses focus on information needs, information receipt, and satisfaction; and treatment decision-making. Our ultimate goal is to help physicians use the best communication practices to optimize their interactions with patients during subspecialty consultations by linking communication behaviors to patient outcomes.
In summary, hematologist-oncologists in our study spent a long time with patients and discussed many recommended topics including likelihood of death and cure during their initial subspecialty consultations, but did not utilize many communication behaviors that have been recommended in the literature. Several of these topics, such as preference for information, preference for decision-making role, and checking for patient understanding of presented information, take relatively little time to discuss and might have helped tailor the consultation even more to the patients' specific needs. Significant predictors of consultation components 
